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Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ 
ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ» ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 
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ȼɋɌɍɉ 
 
ɉɪɨɝɪɚɦɚ ɞɢɫɰɢɩɥɿɧɢ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ» ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɞɢɫɰɢɩɥɿɧ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɬɚ 
ɫɤɥɚɞɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨʀ ɩɪɨɝɪɚɦɢ ɫɩɟɰɿɚɥɶɧɨɫɬɿ 
«Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿʀ». 
ɉɪɟɞɦɟɬɨɦ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ» є ɮɨɪɦɭɜɚɧɧɹ ɬɟɨɪɟɬɢɱɧɢɯ ɡɧɚɧɶ ɬɚ 
ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɱɨɤ ɡ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɩɟɰɢɮɿɤɢ ɨɛ’єɤɬɭ, ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ʀɯ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚ ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɫɟɪɟɞɨɜɢɳ. ɐɟ ɞɚє ɡɦɨɝɭ ɮɚɯɿɜɰɹɦ ɭ 
ɝɚɥɭɡɿ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚɛɭɬɿ ɡɧɚɧɧɹ ɞɥɹ ɜɢɪɿɲɟɧɧɹ 
ɩɪɨɮɟɫɿɣɧɢɯ ɡɚɞɚɱ ɪɿɡɧɨʀ ɫɤɥɚɞɧɨɫɬɿ. 
Ɇɿɠɞɢɫɰɢɩɥɿɧɚɪɧɿ ɡɜ’ɹɡɤɢ: ɞɢɫɰɢɩɥɿɧɚ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ 
ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ» є ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɰɢɤɥɭ ɩɪɨɮɟɫɿɣɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ «Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ 
ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿʀ». ȼɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ 
ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɬɚ ґɪɭɧɬɨɜɧɢɯ ɡɧɚɧɶ ɿɡ ɫɭɦɿɠɧɢɯ 
ɤɭɪɫɿɜ – «ȿɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚ», «Ɇɟɬɪɨɥɨɝɿɹ, 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɢɦɿɪɸɜɚɧɧɹ ɬɚ ɩɪɢɥɚɞɢ», «ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ», «Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɢɣ ɟɥɟɤɬɪɨɩɪɢɜɨɞ», «Ɉɛ’єɤɬɢ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɝɚɥɭɡɟɣ», «Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ»  
ȼɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɬɚ ɭɦɿɧɶ ɜɢɡɧɚɱɚɸɬɶɫɹ ɝɚɥɭɡɟɜɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ 
ɜɢɳɨʀ ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ. 
 
Ⱥɧɨɬɚɰɿɹ 
ȼɢɜɱɟɧɧɹ ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɩɪɨɦɢɫɥɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɟɯɧɿɱɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ є ɨɞɧɿєɸ ɡ ɜɚɠɥɢɜɢɯ 
ɱɚɫɬɢɧ ɭ ɩɿɞɝɨɬɨɜɰɿ ɮɚɯɿɜɰɿɜ ɡ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
ɬɚ ɜɢɪɨɛɧɢɰɬɜ. Ⱦɢɫɰɢɩɥɿɧɚ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ» ɧɚɞɚє ɡɧɚɧɧɹ ɩɪɨ ɩɪɢɧɰɢɩɢ ɞɿʀ, ɨɫɨɛɥɢɜɨɫɬɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ, ɫɬɚɧɞɚɪɬɢɡɚɰɿɸ ɬɚ ɭɧɿɮɿɤɚɰɿɸ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. ɉɿɞ ɱɚɫ ɜɢɜɱɟɧɧɹ ɞɚɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬɢ 
ɨɬɪɢɦɭɸɬɶ ɧɚɜɢɤɢ ɩɿɞɛɨɪɭ ɬɚ ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. ɉɪɢ ɰɶɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɡɧɚɧɧɹ ɨɬɪɢɦɚɧɿ ɡ ɿɧɲɢɯ 
ɮɚɯɨɜɢɯ ɞɢɫɰɢɩɥɿɧ ɿ ɮɨɪɦɭєɬɶɫɹ ɮɚɯɿɜɟɰɶ ɡɞɚɬɧɢɣ ɡɞɿɣɫɧɸɜɚɬɢ ɩɿɞɛɿɪ, 
ɚ ɬɚɤɨɠ ɤɨɧɮɿɝɭɪɚɰɿɸ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɿɫɧɭɸɱɢɯ ɫɢɫɬɟɦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
4 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ. 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɫɢɫɬɟɦɢ 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ, ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ, ɭɧɿɮɿɤɚɰɿɹ. 
 
Ⱥbstract 
The study of modern methods and industrial technologies of the 
technical support of automatic control systems is one of the important parts 
in the training of specialists in the automation of technological processes 
and productions. The discipline "Separate questions of technical means of 
automation" provides knowledge about the principles of operation, the 
peculiarities of application, standardization and unification of technical 
means of automation. During the study of this discipline, students receive 
skills in the selection and configuration of technical means of automation. 
In this case, knowledge obtained from other specialized disciplines is used 
and a specialist is formed that is capable of selecting, as well as 
configuration and operation of existing systems of automatic control. 
Key words: technical means of automation, automatic control system, 
configuration, unification 
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1. Ɉɩɢɫ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
ɇɚɣɦɟɧɭɜɚɧɧɹ                       
ɩɨɤɚɡɧɢɤɿɜ 
Ƚɚɥɭɡɶ ɡɧɚɧɶ, 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ, 
ɫɩɟɰɿɚɥɿɡɚɰɿɹ, 
ɪɿɜɟɧɶ ɜɢɳɨʀ ɨɫɜɿɬɢ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
Ⱦɟɧɧɚ 
ɮɨɪɦɚ 
ɧɚɜɱɚɧɧɹ 
Ɂɚɨɱɧɚ 
ɮɨɪɦɚ 
ɧɚɜɱɚɧɧɹ 
Ʉɿɥɶɤɿɫɬɶ 
ɤɪɟɞɢɬɿɜ – 3 
Ƚɚɥɭɡɶ ɡɧɚɧɶ – 15 
«Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ 
ɩɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ» ɇɚɜɱɚɥɶɧɿ ɞɢɫɰɢɩɥɿɧɢ 
ɮɚɯɨɜɨʀ ɩɿɞɝɨɬɨɜɤɢ, 
ɬɚɤɨɠ ɡɿ ɫɤɨɪɨɱɟɧɢɦ  
ɬɟɪɦɿɧɨɦ ɧɚɜɱɚɧɧɹ 
ɋɩɟɰɿɚɥɶɧɿɫɬɶ 151 
«Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ 
ɤɨɦɩ’ɸɬɟɪɧɨ-
ɿɧɬɟɝɪɨɜɚɧɿ 
ɬɟɯɧɨɥɨɝɿʀ» 
Ɇɨɞɭɥɿɜ – 1 
 
Ɋɿɤ ɩɿɞɝɨɬɨɜɤɢ: 
Ɂɦɿɫɬɨɜɢɯ 
ɦɨɞɭɥɿɜ – 2 
2 2 
ɋɟɦɟɫɬɪ 
3 3 Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ 
ɝɨɞɢɧ – 90 
Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ 
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
ɚɭɞɢɬɨɪɧɢɯ – 7,5 
ɫɚɦɨɫɬɿɣɧɨʀ 
ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ 
– 15,0 
Ɂɚɨɱɧɨʀ ɮɨɪɦɢ: 
ɚɭɞɢɬɨɪɧɢɯ – 1,5 
ɫɚɦɨɫɬɿɣɧɨʀ 
ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ 
– 21,0 
 
Ɋɿɜɟɧɶ ɜɢɳɨʀ ɫɜɿɬɢ: 
ɦɚɝɿɫɬɪ 
Ʌɟɤɰɿʀ 
20 ɝɨɞ. 2 ɝɨɞ. 
Ʌɚɛɨɪɚɬɨɪɧɿ 
- - 
ɉɪɚɤɬɢɱɧɿ 
10 ɝɨɞ. 4 ɝɨɞ. 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
60 ɝɨɞ. 84 ɝɨɞ. 
Іɧɞɢɜɿɞɭɚɥɶɧɟ 
ɡɚɜɞɚɧɧɹ  
− − 
ȼɢɞ ɤɨɧɬɪɨɥɸ: ɡɚɥɿɤ 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɝɨɞɢɧ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ 
ɫɚɦɨɫɬɿɣɧɨʀ ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ: 
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 33%  ɞɨ 67% 
ɞɥɹ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 7%  ɞɨ 93% 
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2. Мɟɬɚ ɿ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Мɟɬɨɸ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ є ɮɨɪɦɭɜɚɧɧɹ ɭ ɫɬɭɞɟɧɬɿɜ ɫɭɱɚɫɧɨɝɨ 
ɪɿɜɧɹ ɡɧɚɧɶ, ɭɦɿɧɧɹ ɿ ɧɚɜɢɱɨɤ ɡ ɩɿɞɛɨɪɭ, ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ ɬɚ 
ɧɚɥɚɝɨɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɡ ɦɟɬɨɸ ʀɯ ɩɨɞɚɥɶɲɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
Зɚɜɞɚɧɧɹ ɞɢɫɰɢɩɥɿɧɢ: 
- ɨɡɧɚɣɨɦɥɟɧɧɹ ɡ ɫɭɱɚɫɧɢɦɢ ɧɨɪɦɚɬɢɜɧɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 
ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ ɬɚ ɭɧɿɮɿɤɚɰɿʀ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ; 
- ɜɢɜɱɟɧɧɹ ɩɪɢɧɰɢɩɿɜ ɞɿʀ ɬɚ ɬɟɯɧɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɫɭɱɚɫɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ; 
- ɜɢɜɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɭɡɝɨɞɠɟɧɧɹ ɜɢɯɿɞɧɢɯ ɬɚ ɜɢɯɿɞɧɢɯ 
ɫɢɝɧɚɥɿɜ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ; 
- ɮɨɪɦɭɜɚɧɧɹ ɧɚɜɢɱɨɤ ɪɨɛɨɬɢ ɡ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɦɢ ɞɚɜɚɱɚɦɢ ɬɚ 
ɜɢɤɨɧɚɜɱɢɦɢ ɦɟɯɚɧɿɡɦɚɦɢ, ɚ ɬɚɤɨɠ ʀɯ ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ.  
ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɞɚɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ: 
- ɡɧɚɬɢ: ɩɪɢɧɰɢɩɢ ɪɨɛɨɬɢ, ɩɪɢɡɧɚɱɟɧɧɹ, ɜɥɚɫɬɢɜɨɫɬɿ ɬɚ ɬɟɯɧɿɱɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɚ ɬɚɤɨɠ ɫɩɨɫɨɛɢ ɬɚ 
ɡɚɫɨɛɢ ʀɯ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɚ ɧɚɥɚɲɬɭɜɚɧɧɹ. 
- ɜɦɿɬɢ: ɜɦɿɬɢ ɨɛґɪɭɧɬɨɜɭɜɚɬɢ ɜɢɛɿɪ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɩɪɢɡɧɚɱɟɧɧɹ ɿ 
ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɦɨɝ ɞɨ ɫɢɫɬɟɦɢ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɭɦɨɜ; ɦɚɬɢ ɧɚɜɢɱɤɢ ɧɚɥɚɝɨɞɠɟɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɚ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ. 
ȼɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ «Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ» ɩɟɪɟɞɛɚɱɚє ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɨɫɩɟɤɬɿɜ, ɤɚɬɚɥɨɝɿɜ 
ɫɭɱɚɫɧɢɯ ɜɢɪɨɛɧɢɤɿɜ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
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3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Мɨɞɭɥь 1. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɉɪɢɡɧɚɱɟɧɧɹ, ɤɥɚɫɢɮɿɤɚɰɿɹ ɬɚ ɜɥɚɫɬɢɜɨɫɬɿ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
Ɍɟɦɚ 1. ȼɫɬɭɩ. Зɚɝɚɥьɧɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. Ɏɭɧɤɰɿʀ ɬɟɯɧɿɱɧɢɯ 
ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
Ɍɟɦɚ 2. Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɡɛɨɪɭ ɬɚ ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ 
ɩɪɨ ɨɛ’єɤɬ. ɋɬɚɧɞɚɪɬɢɡɚɰɿɹ ɩɟɪɜɢɧɧɢɯ ɩɟɪɟɬɜɨɪɸɜɚɱɿɜ ɡɝɿɞɧɨ ɆȿɄ. 
ɑɭɬɥɢɜɿ ɟɥɟɦɟɧɬɢ. Ʉɨɪɟɤɰɿɹ ɫɢɝɧɚɥɭ. Ʌɿɧɟɚɪɢɡɚɰɿɹ ɫɢɝɧɚɥɭ. 
Іɧɬɟɥɟɤɬɭɚɥɶɧɿ ɞɚɜɚɱɿ. ɍɧɿɮɿɤɨɜɚɧɿ ɫɢɝɧɚɥɢ. 
Ɍɟɦɚ 3. Мɿɤɪɨɩɪɨɰɟɫɨɪɧɿ ɡɚɫɨɛɢ ɭɩɪɚɜɥɿɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɦ 
ɩɪɨɰɟɫɨɦ. ɋɬɚɧɞɚɪɬɢɡɚɰɿɹ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɡɚɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɡɝɿɞɧɨ ɆȿɄ. Ɉɫɨɛɥɢɜɨɫɬɿ ɜɢɛɨɪɭ 
ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɡɚɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ ɡɚ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɨɡɧɚɤɚɦɢ 
ɨɛ’єɤɬɭ ɭɩɪɚɜɥɿɧɧɹ.  
Ɍɟɦɚ 4. ȼɢɤɨɧɚɜɱɿ ɦɟɯɚɧɿɡɦɢ. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɬɚ ɫɬɚɧɞɚɪɬɢɡɚɰɿɹ 
ɜɢɤɨɧɚɜɱɢɯ ɦɟɯɚɧɿɡɦɿɜ ɡɝɿɞɧɨ ɆȿɄ. ȿɥɟɤɬɪɢɱɧɿ, ɩɧɟɜɦɚɬɢɱɧɿ ɬɚ 
ɝɿɞɪɚɜɥɿɱɧɿ ɜɢɤɨɧɚɜɱɿ ɦɟɯɚɧɿɡɦɢ. 
Ɍɟɦɚ 5. Ɉɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. Іɧɮɨɪɦɚɰɿɣɧɿ, ɨɪɝɚɧɿɡɚɰɿɣɧɿ, ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ, 
ɦɟɬɪɨɥɨɝɿɱɧɿ ɬɚ ɟɤɨɧɨɦɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Дɨɩɨɦɿɠɧɿ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
Ɍɟɦɚ 6. Дɨɩɨɦɿɠɧɿ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɞɥɹ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ. 
ɋɬɚɧɞɚɪɬɢɡɚɰɿɹ ɡɚɫɨɛɿɜ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ ɡɝɿɞɧɨ ɆȿɄ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɦɟɪɟɠ. 
Ɍɟɦɚ 7. Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɞɥɹ ɩɨɛɭɞɨɜɢ ɪɨɡɩɨɞɿɥɟɧɢɯ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɪɨɡɩɨɞɿɥɟɧɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
ɋɬɚɧɞɚɪɬɢɡɚɰɿɹ ɪɨɡɩɨɞɿɥɟɧɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
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4. ɋɬɪɭɤɬɭɪɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
ɇɚɡɜɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ ɿ ɬɟɦ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
Ⱦɟɧɧɚ ɮɨɪɦɚ Ɂɚɨɱɧɚ ɮɨɪɦɚ 
ɍɫ
ɶɨɝ
ɨ ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɍɫ
ɶɨɝ
ɨ ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɥ ɩɪ. ɫ.ɪ. ɿɧɞ ɥ ɩɪ. ɫ.ɪ. ɿɧɞ 
1 2 3 4 5 6 7 8 9 10 11 
Мɨɞɭɥь 1. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɉɪɢɡɧɚɱɟɧɧɹ, ɤɥɚɫɢɮɿɤɚɰɿɹ ɬɚ ɜɥɚɫɬɢɜɨɫɬɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
Ɍɟɦɚ 1. ȼɫɬɭɩ. Ɂɚɝɚɥɶɧɿ 
ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
10 2 - 8 - 8,5 0,5  10 - 
Ɍɟɦɚ 2. Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɡɛɨɪɭ ɬɚ 
ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ 
ɩɪɨ ɨɛ’єɤɬ. 
16 4 2 10 - 10  2 14 - 
Ɍɟɦɚ 3. Ɇɿɤɪɨɩɪɨɰɟɫɨɪɧɿ ɡɚɫɨɛɢ 
ɭɩɪɚɜɥɿɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɦ 
ɩɪɨɰɟɫɨɦ. 
14 4 2 8 - 8   14 - 
Ɍɟɦɚ 4. ȼɢɤɨɧɚɜɱɿ ɦɟɯɚɧɿɡɦɢ. 16 4 2 10 - 10,5 0,5 2 14  
Ɍɟɦɚ 5. Ɉɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ 
ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
12 2 2 8 - 8   12 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 68 16 8 44 - 45 1 4 64 - 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Дɨɩɨɦɿɠɧɿ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
Ɍɟɦɚ 6. Ⱦɨɩɨɦɿɠɧɿ ɬɟɯɧɿɱɧɿ 
ɡɚɫɨɛɢ ɞɥɹ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ. 11 2 1 8 - 8 0,5  10 - 
Ɍɟɦɚ 7. Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɞɥɹ 
ɩɨɛɭɞɨɜɢ ɪɨɡɩɨɞɿɥɟɧɢɯ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 
11 2 1 8 - 8 0,5  10 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2 22 4 2 16 - 45 1 0 20 - 
ɍɫьɨɝɨ ɝɨɞɢɧ 90 20 10 60 - 90 2 4 84 - 
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5. Ɍɟɦɢ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬь 
 
№  
ɡ/ɩ Ɍɟɦɚ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
ɞɟɧɧɚ 
ɮɨɪɦɚ 
ɡɚɨɱɧɚ 
ɮɨɪɦɚ 
1 2 3 4 
1 ȼɢɛɿɪ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɡɛɨɪɭ ɬɚ ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɨɛ’єɤɬ 2 2 
2 ȼɢɛɿɪ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɡɚɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ. 2 - 
3 ȼɢɛɿɪ ɜɢɤɨɧɚɜɱɢɯ ɦɟɯɚɧɿɡɦɿɜ 2 2 
4 Ɉɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɡɝɿɞɧɨ ɜɢɦɨɝ ɞɨ ɨɛ’єɤɬɭ. 2 - 
5 ȼɢɛɿɪ ɞɨɩɨɦɿɠɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 2 - 
Ɋɚɡɨɦ 10 4 
 
6. ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
 ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ є ɦɟɬɨɞɨɦ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɨɦ ɧɚɜɱɚɥɶɧɨɝɨ 
ɦɚɬɟɪɿɚɥɭ ɜ ɱɚɫ, ɜɿɥɶɧɢɣ ɜɿɞ ɨɛɨɜ’ɹɡɤɨɜɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɧɹɬɶ. 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɫɬɭɞɟɧɬɚ ɧɚɞ ɡɚɫɜɨєɧɧɹɦ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡ 
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢɫɹ ɜ ɛɿɛɥɿɨɬɟɰɿ, ɧɚɜɱɚɥɶɧɢɯ 
ɚɭɞɢɬɨɪɿɹɯ ɬɚ ɜ ɞɨɦɚɲɧɿɯ ɭɦɨɜɚɯ. 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
10 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 
20 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɬɟɦ ɚɛɨ ʀɯ ɱɚɫɬɢɧ, ɹɤɿ ɧɟ 
ɜɢɤɥɚɞɚɸɬɶɫɹ ɧɚ ɥɟɤɰɿɹɯ; 
20 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɪɨɛɿɬ; 
10 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ. 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
10 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 
60 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɬɟɦ ɚɛɨ ʀɯ ɱɚɫɬɢɧ, ɹɤɿ ɧɟ 
ɜɢɤɥɚɞɚɸɬɶɫɹ ɧɚ ɥɟɤɰɿɹɯ; 
7 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɪɨɛɿɬ; 
7 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ. 
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6.1. Зɚɜɞɚɧɧɹ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
 
№ 
ɡ/ɩ ɇɚɡɜɚ ɬɟɦɢ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
ɞɟɧɧɚ 
ɮɨɪɦɚ 
ɡɚɨɱɧɚ 
ɮɨɪɦɚ 
1 2 3 4 
1 ȼɫɬɭɩ. Ɂɚɝɚɥɶɧɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ. 8 10 
2 Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɡɛɨɪɭ ɬɚ ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɨɛ’єɤɬ 10 14 
3 Ɇɿɤɪɨɩɪɨɰɟɫɨɪɧɿ ɡɚɫɨɛɢ ɭɩɪɚɜɥɿɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ 8 14 
4 ȼɢɤɨɧɚɜɱɿ ɦɟɯɚɧɿɡɦɢ 10 14 
5 Ɉɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 8 12 
6 Ⱦɨɩɨɦɿɠɧɿ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɞɥɹ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ 8 10 
7 Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɞɥɹ ɩɨɛɭɞɨɜɢ ɪɨɡɩɨɞɿɥɟɧɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 8 10 
 Ɋɚɡɨɦ 60 84 
 
 
 
7. Мɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 
 
Лекɰɿʀ ɩɪɨɜɨɞɹɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɭɥɶɬɢɦɟɞɿɣɧɢɯ ɩɪɟɡɟɧɬɚɰɿɣ ɿɡ 
ɡɨɛɪɚɠɟɧɧɹɦɢ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɤɢ (ɞɚɜɚɱɿɜ, ɪɟɝɭɥɹɬɨɪɿɜ, 
ɜɢɤɨɧɚɜɱɢɯ ɦɟɯɚɧɿɡɦɿɜ, ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɳɢɬɿɜ ɿ ɬ.ɩ.). 
ɉɪɨɜɨɞɢɬɶɫɹ ɞɢɫɤɭɫɿɣɧɟ ɨɛɝɨɜɨɪɟɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɩɢɬɚɧɶ. 
Прɚктиɱɧɿ рɨɛɨти ɜɢɤɨɧɭɸɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɚɬɚɥɨɝɿɜ 
ɩɪɨɞɭɤɰɿʀ ɩɪɨɜɿɞɧɢɯ ɜɢɪɨɛɧɢɤɿɜ ɡɚɫɨɛɿɜ ɩɪɨɦɢɫɥɨɜɨʀ ɚɜɬɨɦɚɬɢɤɢ ɬɚ ʀʀ 
ɨɮɿɰɿɣɧɢɯ ɞɢɫɬɪɢɛ’ɸɬɨɪɿɜ, ɚ ɬɚɤɨɠ ɬɟɯɧɿɱɧɢɯ ɡɚɜɞɚɧɶ ɧɚ 
ɚɜɬɨɦɚɬɢɡɚɰɿɸ ɨɛ’єɤɬɿɜ ɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 
 
8. Мɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 
 ɉɨɬɨɱɧɢɣ ɤɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ 
ɩɪɨɜɨɞɢɬɶɫɹ ɭ ɩɢɫɶɦɨɜɿɣ ɮɨɪɦɿ ɭ ɜɢɝɥɹɞɿ ɨɩɢɬɭɜɚɧɶ ɧɚ ɦɨɞɭɥɶɧɢɯ 
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ɤɨɧɬɪɨɥɶɧɢɯ ɪɨɛɨɬɚɯ. Ʉɨɧɬɪɨɥɶɧɿ ɡɚɜɞɚɧɧɹ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɬɟɫɬɨɜɢɯ, 
ɬɟɨɪɟɬɢɱɧɢɯ ɩɢɬɚɧɶ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ. 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ: ɬɟɫɬɭɜɚɧɧɹ ɩɟɪɟɞ ɜɢɤɨɧɚɧɧɹɦ ɩɪɚɤɬɢɱɧɢɯ ɪɨɛɿɬ; 
ɤɨɧɬɪɨɥɶ ɹɤɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɞɨɦɚɲɧɿɯ ɡɚɜɞɚɧɶ ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɪɨɛɿɬ. 
Ʉɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɜɤɥɸɱɚє 
ɩɟɪɟɜɿɪɤɭ ɡɜɿɬɭ ɩɪɨ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɬɚ ɣɨɝɨ 
ɡɚɯɢɫɬ ɭ ɮɨɪɦɿ ɨɩɢɬɭɜɚɧɧɹ. Ʉɨɧɬɪɨɥɶ ɜɢɤɨɧɚɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɪɨɛɿɬ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɬɚɤ ɫɚɦɨ, ɹɤ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ. 
 
 
9. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɹɤɿ ɨɬɪɢɦɭɸɬь ɫɬɭɞɟɧɬɢ (ɞɟɧɧɚ ɮɨɪɦɚ) 
9.1. 11-ɢɣ ɫɟɦɟɫɬɪ 
ɋɭɦɚ ɛɚɥɿɜ = 100.  
➢ 100 – ɩɨɬɨɱɧɚ ɪɨɛɨɬɚ; 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ: 
ɚ) ɜɿɞɜɿɞɭɜɚɧɧɹ ɥɟɤɰɿɣ: 25 ɛɚɥɿɜ  
0,6 ɛɚɥɭ ɡɚ ɥɟɤɰɿɸ; 
ɛ) ɦɨɞɭɥɶɧɿ ɤɨɧɬɪɨɥɶɧɿ ɪɨɛɨɬɢ: 40 ɛɚɥɿɜ 
1-ɣ ɦɨɞɭɥɶ 20 ɛɚɥɿɜ, 
2-ɣ ɦɨɞɭɥɶ 20 ɛɚɥɿɜ 
ɜ) ɩɪɚɤɬɢɱɧɿ ɪɨɛɨɬɢ: 35 ɛɚɥɿɜ  
ɜɫɿ ɩɪɚɤɬɢɱɧɿ ɨɰɿɧɸɸɬɶɫɹ 7 ɛɚɥɿɜ: 
➢ 4 ɛɚɥɢ – ɫɜɨєɱɚɫɧɟ ɜɢɤɨɧɚɧɧɹ ɞɨɦɚɲɧɶɨɝɨ ɡɚɜɞɚɧɧɹ; 
➢ 3 ɛɚɥɢ – ɪɨɛɨɬɚ ɧɚ ɡɚɧɹɬɬɿ. 
Ɂɚ ɭɱɚɫɬɶ ɭ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɿɣ ɪɨɛɨɬɿ – ɞɨ 10 ɡɚɨɯɨɱɭɜɚɥɶɧɢɯ ɛɚɥɿɜ, ɹɤɿ 
ɞɨɞɚɸɬɶɫɹ ɞɨ ɡɚɝɚɥɶɧɨʀ ɫɭɦɢ, ɹɤɳɨ ɜɨɧɚ ɦɟɧɲɚ 100. 
 
 
 
Ɍɚɛɥɢɰɿ ɨɰɿɧɸɜɚɧɧɹ ɡɚ ɬɟɦɚɦɢ  
 
ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɋɭɦɚ 
ɁɆ 1 ɁɆ 2  
Ɍ1 Ɍ2 Ɍ3 Ɍ4 Ɍ5 Ɍ6 Ɍ7 
100 
10 20 20 20 10 10 10 
 
Ɍ1, Ɍ2 ... Ɍ7 – ɬɟɦɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ 
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Ɉɫɧɨɜɧɢɦɢ ɤɪɢɬɟɪɿɹɦɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɪɿɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ 
ɫɬɭɞɟɧɬɚ ɩɪɢ ɨɰɿɧɸɜɚɧɧɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɸ, є ɬɚɤɿ: 
- ɜɢɤɨɧɚɧɧɹ ɜɫɿɯ ɜɢɞɿɜ ɧɚɜɱɚɥɶɧɨʀ ɪɨɛɨɬɢ, ɩɟɪɟɞɛɚɱɟɧɿ ɪɨɛɨɱɨɸ 
ɩɪɨɝɪɚɦɨɸ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ; 
- ɝɥɢɛɢɧɚ ɿ ɯɚɪɚɤɬɟɪ ɡɧɚɧɶ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡɚ ɡɦɿɫɬɨɦ 
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ ɨɫɧɨɜɧɢɯ ɬɚ ɞɨɞɚɬɤɨɜɢɯ 
ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥɚɯ; 
- ɯɚɪɚɤɬɟɪ ɜɿɞɩɨɜɿɞɟɣ ɧɚ ɩɨɫɬɚɜɥɟɧɿ ɩɢɬɚɧɧɹ (ɱɿɬɤɿɫɬɶ, ɥɚɤɨɧɿɱɧɿɫɬɶ, 
ɥɨɝɿɱɧɿɫɬɶ, ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɬɨɳɨ); 
- ɜɦɿɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɬɟɨɪɟɬɢɱɧɿ ɩɨɥɨɠɟɧɧɹ ɩɿɞ ɱɚɫ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ; 
- ɜɦɿɧɧɹ ɚɧɚɥɿɡɭɜɚɬɢ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 
Ɉɰɿɧɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨʀ ɪɨɛɨɬɢ (ɡɚɜɞɚɧɶ, ɳɨ ɜɢɤɨɧɭɸɬɶɫɹ 
ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ) ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ ɬɚɤɢɦɢ ɤɪɢɬɟɪɿɹɦɢ: 
0%  – ɡɚɜɞɚɧɧɹ ɧɟ ɜɢɤɨɧɚɧɨ; 
40% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɱɚɫɬɤɨɜɨ ɬɚ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ 
ɦɟɬɨɞɢɱɧɨɝɨ ɚɛɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ; 
60% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ, ɚɥɟ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ ɭ 
ɪɨɡɪɚɯɭɧɤɚɯ ɚɛɨ ɜ ɦɟɬɨɞɢɰɿ; 
80% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ ɿ ɜɱɚɫɧɨ, ɩɪɨɬɟ ɦɿɫɬɢɬɶ ɨɤɪɟɦɿ 
ɧɟɫɭɬɬєɜɿ ɧɟɞɨɥɿɤɢ (ɪɨɡɦɿɪɧɨɫɬɿ, ɜɢɫɧɨɜɤɢ, ɨɮɨɪɦɥɟɧɧɹ ɬɨɳɨ); 
100% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɪɚɜɢɥɶɧɨ, ɜɱɚɫɧɨ ɿ ɛɟɡ ɡɚɭɜɚɠɟɧɶ. 
 
 
ɒɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ 
Ɇɨɞɭɥɶ І Ɇɨɞɭɥɶ ІІ ɍɫɶɨɝɨ 
0-89 0-21 0-100 
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ɒɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ 
ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ ɜɢɞɢ 
ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ Ɉɰɿɧɤɚ ɡɚ ɧɚɰɿɨɧɚɥɶɧɨɸ ɲɤɚɥɨɸ 
90-100  
 
ɡɚɪɚɯɨɜɚɧɨ 
82-89 
74-81 
64-73 
60-63 
35-59 ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɦɨɠɥɢɜɿɫɬɸ ɩɨɜɬɨɪɧɨɝɨ ɫɤɥɚɞɚɧɧɹ 
0-34 ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɨɛɨɜ’ɹɡɤɨɜɢɦ ɩɨɜɬɨɪɧɢɦ ɜɢɜɱɟɧɧɹɦ ɞɢɫɰɢɩɥɿɧɢ 
 
 
 
10. Мɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 
1. ɇɚɭɦɱɭɤ Ɉ. Ɇ. Ɍɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɭɩɪɚɜɥɿɧɧɹ ɧɚ ɬɪɚɧɫɩɨɪɬɿ : ɧɚɜɱ. 
ɩɨɫɿɛ. / Ɉ. Ɇ. ɇɚɭɦɱɭɤ, Є. ɘ. Ɏɨɪɧɚɥɶɱɢɤ. – Ɋɿɜɧɟ-Ʌɶɜɿɜ : ɇɍȼȽɉ, 
2014. – 188 ɫ. [Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://ep3.nuwm.edu.ua/id/eprint/3190] 
2. Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ ɞɥɹ 
ɬɟɯɧɿɱɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ / ə.І. ɉɪɨɰɶ, 
ȼ.Ȼ. ɋɚɜɤɿɜ,Ɉ.Ʉ. ɒɤɨɞɡɿɧɫɶɤɢɣ, Ɉ.Ʌ. Ʌɹɲɭɤ. – Ɍɟɪɧɨɩɿɥɶ: ɌɇɌɍ ɿɦ. 
І.ɉɭɥɸɹ, 2011. – 344ɫ. 
 
 
11.Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ 
11.1. Ȼɚɡɨɜɚ ɥɿɬɟɪɚɬɭɪɚ 
1. ɉɚɥɶɱɟɜɫɶɤɢɣ Ȼ.Ɉ. Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ: 
ɇɚɜɱ. ɩɨɫɿɛ.-Ʌɶɜɿɜ: ɋɜɿɬ, 2007. – 392 ɫ.  
2. Ⱥ.Ɉ.Ȼɨɛɭɯ. Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɿ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ 
ɩɪɨɰɟɫɚɦɢ. ɇɚɜ.ɩɨɫɿɛɧɢɤ. – ɏɚɪɤɿɜ ɏɇȺɆȽ, 2006. – 186 ɫ. 
3.  ȼ.Ⱥ.Ⱦɟɦɱɟɧɤɨ Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɿ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ Ⱥȿɋ ɿ Ɍȿɋ. ɇɚɜ.ɩɨɫɿɛɧɢɤ. – Ɉɞɟɫɚ ȺɋɌɊɈɉɊɂɇɌ 2001. – 
305 ɫ. 
4. ɋɬɟɧɰɟɥɶ Ƀ. І. Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɯɿɦɿɱɧɢɯ 
ɜɢɪɨɛɧɢɰɬɜ: ɇɚɜɱ. ɩɨɫɿɛɧɢɤ. – Ʉ.: ІɋȾɈ, 1995. − 360 ɫ. 
5. Ⱥɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ (ɉɨɞ ɪɟɞ. Ⱦɭɞɧɢɤɨɜɚ). − Ɇ.: ɏɢɦɢɹ, 1987. − 368 ɫ. 
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6. Ʉɨɦɢɫɫɚɪɱɢɤ ȼ. Ɏ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɍɜɟɪɶ, 2001. 
(http://lalls.narod.ru/Literatura/index_3.htm) 
7. ɒɢɧɫɤɢ Ɏ. ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɯɢɦɢɤɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. – Ɇ.:  ɏɢɦɢɹ, 1974. – 336 ɫ. 
8. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ. 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. (ɉɨɞ ɪɟɞɚɤɰɢɟɣ ȿ.Ȼ.Ʉɚɪɩɢɧɚ). –Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 
1985. – 536 ɫ. 
 
 
11.2. Дɨɩɨɦɿɠɧɚ ɥɿɬɟɪɚɬɭɪɚ 
1. Ɍɪɟɝɭɛ ȼ.Ƚ. ɢ ɞɪ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. – Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1991. - 352 ɫ. 
2. ɐɢɪɥɢɧ Ⱥ.Ɇ. Ɉɩɬɢɦɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ.- Ɇ.: ɏɢɦɢɹ, 1986.- 320 ɫ. 
3. ȼɟɪɲɢɧɢɧ  Ɉ.ȿ. ɉɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɞɥɹ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. – Ʌ.: ɗɧɷɪɝɨɚɬɨɦɢɡɞɚɬ. 
1986, 208 ɫ., ɢɥ. 
4. Ɋɷɣ ɍ. Ɇɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ.– Ɇ.: 
Ɇɢɪ, 1988, 868 ɫ. .    
5. ɋɬɟɮɚɧɢ ȿ.ɉ. Ɉɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ  Ɍɉ: – Ɇ.: ɗɧɟɪɝɢɹ, 1982. – 
832 ɫ. 
6. Ȼɚɥɚɤɢɪɟɜ ȼ.ɋ., ȼɨɥɨɞɢɧ ȼ. Ɇ., ɐɢɪɥɢɧ Ⱥ. Ɇ. Ɉɩɬɢɦɚɥɶɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚɦɢ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ. ɗɤɫɬɪɟɦɚɥɶɧɵɟ 
ɡɚɞɚɱɢ Ⱥɋɍ. - Ɇ.: ɏɢɦɢɹ, 1978, 384 ɫ. 
7. Ȼɨɹɪɢɧɨɜ Ⱥ.ɂ.,  Ʉɚɮɚɪɨɜ ȼ. ȼ. Ɇɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɯɢɦɢɱɟɫɤɨɣ 
ɬɟɯɧɨɥɨɝɢɢ. - Ɇ.: ɏɢɦɢɹ, 1971. 
8. Ɇɚɫɥɟɧɧɢɤɨɜ ɂ.Ɇ. ɉɪɚɤɬɢɤɭɦ ɩɨ ɚɜɬɨɦɚɬɢɤɟ ɢ ɫɢɫɬɟɦɚɦ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲ-
ɥɟɧɧɨɫɬɢ. - Ɇ.:  ɏɢɦɢɹ,1988. 
11. Ʉɥɸɟɜ Ⱥ. ɋ. ɢ ɞɪ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ. − Ɇ.: ɗɧɟɪɝɢɹ, 
1980. 
 
12. Іɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ 
 
1. ɇɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ ɇɍȼȽɉ (ɦ. Ɋɿɜɧɟ, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ, 75) 
/ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
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http://nuwm.edu.ua/naukova-biblioteka 
http://nuwm.edu.ua/MySql/page_lib.php 
2. Ɉɮɿɰɿɣɧɢɣ ɫɚɣɬ Phoenix Contact  / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ].– 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ :  https://www.phoenixcontact.com  
3. Ɉɮɿɰɿɣɧɢɣ ɫɚɣɬ CodeSys  / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ].– Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ :  https://www.codesys.com 
4. Ɉɮɿɰɿɣɧɢɣ ɫɚɣɬ Siemens  / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ].– Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ :  https://new.siemens.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
